Benthic Prorocentrum species can produce toxins that adversely affect animals 29 and human health. They are known to co-occur with other bloom-forming potential 30 toxic benthic dinoflagellates of the genera Ostreopsis, Coolia and Gambierdiscus. In 31 this study, we report on the presence of P. elegans M.Faust and P. levis M.A.Faust, 32
Introduction 55
The cosmopolitan genus Prorocentrum (Dinophyceae) was first established by 56 7 Subsequently, LC-HRMS analyses (carried out in positive mode with a Thermo 152 Scientific Dionex High-Speed LC coupled to an Exactive mass spectrometer equipped 153 with an Orbitrap mass analyzer and a HESI-II probe for electrospray ionization) were 154 performed to test for the presence of OA, Dinophysistoxin 1, Dinophysistoxin 2, and 155
Okadaic esters. To do so, 200 mL of culture were harvested with cell densities of 9472 156 cells
. mL -1 for P. levis and 20707 cells . mL -1 for P. elegans using glass fiber filters 157 (Whatman GF/C). Samples were extracted with MeOH, sonicated and centrifuged at 158 5065g for 10 min. Toxins were separated using a X-Bridge C18 column (2.1 x 100 mm, 159 2.5 µm particle size) maintained at 35ºC with a flow rate of 200 µL . min -1 . The mobile 160 phase consisted of 2 mM amonium acetate with a 5.8 pH (A) and 100% MeOH (B). An 161 elution from 60% B to 70% B was run during 5 min; 80% B was reached in minute 10 162 and held for 5 min; 100% B was reached in minute 20 and held for 5 min; then B 163 decreased to 60% during 0.1 min and this was held until min 30. This contained Norokadanone; 7-hydroxy-2,4-dimethyl-hepta-2,4-dienyl okadaate; diol-168 ester, 7-hydroxy-2-methyl-hepta-2,4-dienyl okadaate; and 7-hydroxymethyl-2-169 methylene-octa-4,7-dienyl okadaate, kindly provided by Professor Javier Fernández 170 from IUBO (La Laguna University, Tenerife, Spain). Two separate samples of P. lima 171 and Dinophysis were also analyzed in parallel as positive controls. In order to reduce 172 matrix effects in the analyses, samples were cleaned by solid phase extraction (SPE) 173 with 60 mg Oasis HLB cartridges (Waters, Eschbom, Germany) following the 174 procedure developed by These et al. (2009) Analyses using LM and DAPI staining methods allowed us to observe that both 187 species might divide by growing a membrane envelope, presented golden-brown 188 chloroplasts and had a nucleus in the posterior end of the cell (Fig. 1) . 189 Cells of P. levis (Figs. 1, d , e, f; 2) showed two biconcave valves with smooth 190 surface and a discrete distribution of round pores. Under LM the pyrenoid was observed 191 in the center of the valve (Fig. 1e ). Cells were oval (37. 41 -50.76 µm long, 45.13 ± 192 3.89 µm, n = 20; 30.20 -42.20 µm wide, 35.97 ± 3.44 µm, n = 20), slightly excavated 193 in the center of each valve, showing a shallow cusp in the anterior end (Fig. 2, a and b) . 0.26 ± 0.02 µm, n = 37) and small (0.09 -0.16 µm, 0.12 ± 0.02 µm, n = 55; Fig. 3, a-d) . 221
The large pores were arranged in a characteristic pattern that allowed us to identify the 222 species. The smaller ones were unevenly distributed and situated in the periphery of the 223 valves along the intercalary band. The valves presented a range of 18 to 22 (21 ± 2, n = 224 6) large pores and 80 to 91 (85 ± 5, n = 6) small pores and the center of the valves 225 lacked pores. It was also possible to see a band of small pores bordering the periphery 226 of the valve (Fig. 3i) . The periflagellar area (Fig. 3, g and h) was large relative to cell 227 size (av. 6 µm wide) and in comparison to other Prorocentrum species. It is situated on 228 the right valve in a shallow triangular depression where five apical platelets (1, 3, 4, 5, 229 6) could be easily distinguished (Fig. 3g) . The platelets appeared smooth and included a 230 protrusion seen in platelet 1 (1.76 x 0.80 µm) located adjacent to the accessory pore 231 (Fig. 3h) , this pore seemed smaller than the flagellar pore. The surface of the intercalary 232 band (Fig. 3 , e and f) was smooth and transversely striated with broad (from one valve 233 to the other; 2.87 ± 0.14 µm, n = 7) evenly spaced bands (0.52 ± 0.07 µm, n = 11). 234
Apart from the easily visible transversely striated band, some longitudinal bands could 235 also be distinguished. (Fig. 4) , a diversified group of benthic Prorocentrum 241 species forming three main branches could be seen. One was composed of 242
Prorocentrum clipeus sequences forming a well supported clade. The other contained 243 two sequences of P. tsawwassenense, a clade of P. emarginatum/fukuyoi, our sequence 244 of P. elegans Dn208EHU, a group with sequences of P. dentatum and P. minimum, a 245 well defined clade of P.rhathymum, another withP. micans and P. gracile, and a 246 sequence of P. triestinum. The last one was divided into two other branches. One branch 247 included sequences of P. playfairi, P. foveolatum and P. borbonicum, and the other was 248 divided into two other branches with three clusters in each. One cluster included 249 sequences of P. consutum and P. bimaculatum, other of P. lima,and a third one with 250 sequences of P. belizeanum and P. hoffmannianum.The last branch was represented by 251 11 three well-defined clusters containing sequences of P. concavum/faustiae, P. 252 foraminosum, and P. levis. The ITS phylogenetic tree (Fig. 5) showed more variability 253 than the LSU tree. It presented a group of P. shikokuense/dentatum which was a basal 254 clade to other taxa forming two branches: one, only containing P. minimum sequences, 255 and another more diversified. This last one was divided into eight groups and we could 256 observe from those a well defined clade of P. triestinum, other of P. rhathymum with a 257 sequence of P. cassubicum and other of P. micans with P. texanum. Our sequence of P. 258 elegans appeared as a sister taxa of these last two clades. Furthermore, two well-259 defined clades were also observed, where one was composed of P. levis sequences and 260 the other was divided into two subclades. One of these contained sequences of P. 261 belizeanum and P. hoffmannianum and the other, sequences of P. arenarium and P.lima. 262
Our sequence corresponding to the strain Dn209EHU of P. emarginatum -complex, 263 appeared as a sister taxa of these last two clades. 264
The tests with Artemia franciscana showed that the cell-free medium was not 265 toxic for both species. The grazing experiment showed no direct effects on the nauplii 266 which, after 48 h individuals were still avid swimmers and presenting cells in their guts. protologue, but this could not be properly confirmed in our study. It presented a smooth 326
